Mechanism for the prevention of cholestasis involving cytochrome P4503A overexpression.
To clarify the preventive effect of taurohyodeoxycholic acid on liver cholestasis induced by toxic bile acids in rats, we evaluated whether modulation of cytochrome P4503A-linked oxidases is involved in the hepatic bile acid retention and secretion mechanism. We investigated whether the safe or the toxic taurochenodeoxycholic acid, administered singly or together, affects cytochrome P450-catalyzed drug metabolism or biliary parameters. We also considered whether the inhibition of the P-glycoprotein export pump by vinblastine might be related to cytochrome P4503A overexpression. Hydroxylation of testosterone and N-demethylation of aminopyrine were studied in subcellular rat liver preparations after intravenous infusion of hepatoprotective and toxic bile acids administered singly or together. Bile flow, calcium secretion, biliary enzymes activity, and secretion rates of the endogenous and administrated bile acids were determined. CYP3A-dependent monooxygenases were also measured in the same coinfusion model in the presence of vinblastine. Although wide modulation of the activities of different P450 subfamily of isoenzymes was seen, P4503A-associated monooxygenases showed similar patterns in the various situations, i.e., induction by taurohyodeoxycholic acid, reduction by taurochenodeoxycholic acid, and protection (intermediate induction) in the coinfusion experiments. This correlates well with biliary parameters demonstrating the hepatoprotective ability of taurohyodeoxycholic acid. Coadministration of bile acids and vinblastine significantly modifies CYP3A-linked activities. Bile acid structure seems to be linked with hepatotoxicity/hepatoprotection and P4503A modulation. Taurohyodeoxycholic acid could be therapeutic in cholestatic liver disease by inducing P4503A; we can hypothesize that an associated P-glycoprotein expression might facilitate biliary excretion of toxic taurochenodeoxycholic acid accumulated in the liver during cholestasis.